Background: The processing of rapidly presented stimuli has been shown to be a precursor for the perception of speech in infants, long before they learn to speak. However, the onset and early development of rapid temporal processing (RTP) skills is not yet well understood. The main goal of this study was to assess the development of RTP skills during the prenatal and early postnatal stages of life. Methodology: Tone pairs were presented in two difficulties (long and short) and event-related magnetic fields were recorded using MEG. Pregnant women (22) (gestational ages between 29 and 38 weeks') participated in the fetal study and 15 returned for a neonatal follow-up study between 2 and 38 days after delivery or 38 and 44 weeks gestational age (GA). Results: In the postnatal follow-up study, a trend towards two peaks with increasing chronological and gestational age was observed in the longer tone pair. However, no such trend was evident in neonatal responses to the short tone pairs or in fetal recordings. Conclusions: Neonates showed a gradual trend to successful processing of the longer tone pair with increasing age. By 22 days of chronological age, the infants processed this tone pair successfully, as indicated by two-peak waveforms. Therefore, the first 3 weeks of life could be critical for the development of RTP. Significance: This study is a first approach towards the assessment of early RTP development. The results provide promising indications for future studies, which might lead to an early detection of deficits in speech perception and therefore prevent further language impairments.
Introduction
Human newborns can discriminate different syllables within the first days after delivery [1, 2] and recognize their mother's voice [3] [4] [5] . Moreover, the auditory perception of neonates at genetic risk for language disorders, such as dyslexia or specific language impairment (SLI), differs from infants without genetic predetermination. These differences are evident not only for speech sounds such as syllables, but also for non-speech sounds [1] . This suggests that a more basic auditory processing Abbreviations: IPI, intra-pair interval, the length of time (in ms) between the two tones in a tone pair; GA, gestational age; RTP, rapid temporal processing; MEG, magnetoencephalography; MMN, mismatch negativity; MMR, mismatch response; ERP, event-related response; FD, frequency discrimination; SARA, SQUID (super quantum interference device) array for reproductive assessment; pT, pico-tesla; WRS, Wilcoxon rank-sum test.
